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Z u r  F r a g e  d e r  W i r k u n g  v o n  D T P A  a u f  S g u g e r c h r o m o s o m e n  i n  v i t r o  

D ie  F r a g e ,  ob  C h e l a t b i l d n e r  C h r o m o s o m e n s c h ~ d e n  be -  
wi rke l i ,  i s t  i n  d e n  l e t z t e n  J a h r e n  y o n  e i n e r  R e i h e  y o n  
A u t o r e n  u n t e r s c h i e d l i c k  b e a n t w o r t e t  w o r d e n .  D a n a c h  
e r h 6 h e n  N a - d i / i t h y l d i t h i o c a r b a m a t  ( D I E C A ) ,  8-I-Iy- 
d r o x y q u i n o l i n ,  K C N ,  C u p f e r r o n ,  2 , 2 - B i p y r i d i n  (BP) ,  
1 , 2 - 3 , 4 - D i e p o x y b u t a n  ( D E B )  u n d  K o m b i n a t i o n e n  y o n  
K C N ,  t3P  u n d  D E B  die  A b e r r a t i o n s r a t e  in  Vic i a  f a b a -  
W u r z e l s p i t z e n z e l l e n  ~, ~ 

D ie  A t h y l e n d i a m i n t e t r a e s s i g s / i l i r e  ( A D T A )  r l i f t  v e r -  
m e h r t  B r t i c h e  in  C h r o m o s o m e n  y o n  S p e i c h e l d r f i s e n z e l l e n  
y o n  Drosophila melanogaster u n d  in  M e r i s t e m z e l l e n  y o n  
Al l ium cepa h e r v o r K  A n d e r e r s e i t s  f i n d e n  s i c h  in  m e n s c h -  
l i c h e n  L e u k o z y t e n  n a c h  B e h a n d l u n g  m i t  D e s f e r r i o x a m i n  
B ( D F O A )  u n d  P e n i c i l l a m i n  (PA)  k e i n e  C h r o m o s o m e n -  
s c h ~ d e n  ~. E s  i s t  d a h e r  y o n  I n t e r e s s e  zu  pri~fen,  ob  t h e r a -  
p e n t i s c h  b e s o n d e r s  w i c h t i g e  C h e l a t b i l d n e r ,  d i e  z . B .  z u r  
D e k o r p o r a t i o n  y o n  R a d i o n u k l i d e n  e i n g e s e t z t  w e r d e n ,  d ie  
s p o n t a n e n  A b e r r a t i o n s r a t e n  b e i  S ~ u g e r z e l l e n  e r h b h e n  
k 6 n n e n .  Z u  d i e s e r  G r u p p e  v o n  S u b s t a l i z e n  g e h 6 r t  d~e 
D i X t h y l e n - t r i a m i n p e n t a e s s i g s ~ u r e  ( D T P A )  5. 

2 - 3  T a g e  a l t e  Z e l l e n  e i n e r  M o n o l a y e r k l i l t u r  e i n e s  be i  
u l i s  sei~ J a h r e n  g e h a l t e n e n  S u b k l o n s  d e r  C h i n e s i s c h e n  
H a m s t e r z e l l i n i e  ]314 F 2 8  d i e n t e n  a l s  V e r s l i c h s m a t e r i a l .  
D i e  Ze l l en  w u r d e n  m i t  C a - N a - D T P A - K o l i z e n t r a t i o n e n  
y o n  10 -~, 10 -2 u n d  IO-~M, - g e l 6 s t  i m  v e r w e n d e t e n  Mc  
C o y - 5 a - M e d i u m -  4, u n d  i m  F a l l e  voi1 1 0 - 3 M  a u c h  8 h l a n g  
b e h a n d e l t .  D i e  z u r  M e t a p h a s e n a n r e i c h e r u l i g  n o t w e l l d i g e  
C o l c e m i d b e h a n d l u n g  d a u e r t e  4 h ,  a n s c h l i e s s e n d  e r fo lg t e  
d ie  S p r e i t u n g  d e r  M e t a p h a s e p l a t t e n  n a c h  d e r  a i r - d r y -  
M e t h o d e .  F i i r  j e d e n  A b e r r a t i o n s r a t e n w e r t  y o n  b e h a n d e l -  

t e n  Ze l l en  w u r d e n  i n s g e s a m t  3 0 0 - 4 0 0  g u t  g e s p r e i t e t e  
M e t a p h a s e p l a t t e n  a u s g e w e r t e t ,  b e i  d e n  j e w e i l i g e n  K o n -  
t r o l l e n  200. 

D ie  B e r e c h n u n g e n  d e r  A b e r r a t i o n s r a t e n  b e r u h e n  a l so  
a u f  m i n d e s t e n s  200 M e t a p h a s e p l a t t e n  p r o  W e f t .  D i e  A u s -  
w e r t u n g  d e r  A b e r r a t i o n e n  u m f a s s t e  C h r o m a t i d -  u n d  
I s o c h r o m a t i d b r f i c h e  sowie  g a p s .  K o m p l e x e  K o n f i g u r a -  
t i o n e n  wie  e x c h a n g e s ,  Ri l ige ,  d i z e n t r i s c h e  C h r o m o s o m e n  
t r a t e n  i m  G e s a m t m a t e r i a l  n u r  v e r e i n z e l t  a u f  u n d  w u r d e n  
n i c h t  e r f a s s t .  D i e  E r g e b n i s s e ,  d i e  in  d e r  T a b e l l e  d a r g e -  
s t e l l t  s i nd ,  z e i g e n  k e i n e n  s t a t i s t i s c h  s i c h e r b a r e n  U n t e r -  
s c h i e d  z w i s c h e n  d e n  4 - S t u n d e n - W e r t e n  a u s  d e n  V e r s u -  
cher t  m i t  10 .3 u n d  1 0 - 2 M  D T P A .  (P)~>> 0 ,05;  b e r e c h n e t  
a u s  d e r  t a t s / i c h l i c h e n  G e s a m t z a h l  u n g e s c h ~ d i g t e r  u n d  
g e s c h ~ d i g t e r  C h r o m a t i d e n  in  200, 300 o d e r  400 Zel len) .  
N a c h  B e h a n d l u n g  m i t  d e r  1 0 - 1 M - K o n z e n t r a t i o n  t r a t e n  
d ie  m e i s t e n  Ze l l en  n i c h t  m e h r  in  d ie  M i t o s e  e in  bzw.  
s t a r b e n  n o c h  u n t e r  d e r  B e h a n d l u n g  ab .  D i e  h 6 c h s t e  to -  
l e r i e r t e  D o s i s  l i eg t  a l so  d e m n a c h  h i e r  z w i s c h e n  10 .3 u n d  
1 0 - 1 M .  D ie  s i c h e r e  B e s t i m m u n g  y o n  A b e r r a t i o n s r a t e n  
i s t  n a c h  B e h a n d l u n g  m i t  1 0 - 1 M  D T P A  n i c h t  m e h r  m b g -  
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Brtiche bzw. Aberrationen pro Zelle 

Experiment Nr. DTPA Behand- Anzahl a) Gaps 
M-Konz.  lungszeit Zellen 

(h) 

b) Brfiche a) + b) ~ Brfiche Aberrationen pro Zelle 
Aberra- pro Zelle 
tionen 

la  0 - 100 2 
lb  0 - 100 2 

la  + lb  0 - 200 4 

l a  10 -a 4 100 2 
lb 10 .2 4 100 5 
lb  10 -8 4 100 4 

l a  + lb  10 -3 4 300 11 

2a  0 - 100 1 
2b 0 - 100 4 

2a + 2b 0 - 200 5 

2a 10 -3 8 100 2 
2a 10 .3 8 100 3 
2b 10 -2 8 100 1 
2b 10 -a 8 I00 4 

2a + 2b 10 -8 8 400 10 

3a 0 - 100 4 

3 b 0 - 100 4 
3a + 3b 0 - 200 8 

3 a 10 -8 4 100 1 
3 a 10 -2 4 100 1 
3b 10 .2 4 100 4 
3b 10 -2 4 100 1 

3a + 3b 10 -2 4 400 7 

2 4 0,020 0,040 
4 6 0,040 0,060 

6 10 0,030 0,050 

4 6 0,040 0,060 
3 8 0,030 0,080 
7 11 0,070 0,110 

14 25 0,047 0,083 

2 3 0,020 0,030 
1 5 0,010 0,050 

3 8 0,015 0,040 

2 4 0,020 0,040 
1 4 0,010 0,040 
3 4 0,030 0,040 
2 6 0,020 0,060 

8 18 0,020 0,045 

3 7 0,030 0,070 

3 7 0,030 0,070 
6 14 0,030 0,070 

5 6 0,050 0,060 
6 7 0,060 0,070 
2 6 0,020 0,060 
7 8 0,070 0,080 

20 27 0,050 0,068 

Brfiche = Chromatid- + Isochromatidbrfiche. 
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lich. A u c h  zwischen den  4- u n d  8 - S t u n d e n - W e r t e n  der  
K o n z e n t r a t i o n  10 -8 is t  ke in  s t a t i s t i s ch  s i che rba re r  U n t e r -  
schied v o r h a n d e n  (pz2>> 0,05; b e r e c h n e t  wie oben  ange-  
geben).  Das  bedeu te t ,  dass  D T P A  u n t e r  diesen Versuchs-  
b e d i n g u n g e n  ke ine  E r h 6 h u n g  yon  C h r o m o s o m e n a b e r -  
r a t i o n s r a t e n  induz ie r t .  

T h e r a p e u t i s c h  is t  die in  A n w e n d u n g  k o m m e n d e  Kon-  
z e n t r a t i o n  yon  10 -a bere i t s  a n  der  Grenze  der  Vertr~tg- 
l ichkei t .  U m  so m e h r  is t  der  B e f u n d  in te ressan t ,  dass  n i c h t  
n u r  diese K o n z e n t r a t i o n ,  sonde rn  auch  diejenige y o n  
10-~M keine  A b e r r a t i o n e n  h e r v o r z u r u f e n  vermag .  

Aus diesen E rgebn i s s en  - w i e  aus  d e n e n  n a c h  D F O A -  
u n d  P A - B e h a n d l u n g  4 - i s t  zu schliessen,  dass  ein Meta l l -  
i o n e n e n t z u g  aus  den  Zellen, und  d a m i t  u n t e r  U m s t g n d e n  
s u c h  aus  der  C h r o m o s o m e n s t r u k t u r ,  n i c h t  zur  E r h 6 h u n g  
tier C h r o m o s o m e n b r u c h r a t e  zu f t ih ren  b r a u c h t .  Der  in  der  
vor l i egenden  U n t e r s u c h u n g  v e r w e n d e t e  Zel lklon h a t  eine 
Genera t ionsze i t  yon  15-16 h u n d  dabe i  eine G=-Phase v o n  
4-5  h 6. D e m n a c h  s ind in den  Versuchen  m i t  4 - S t u n d e n -  
B e h a n d l u n g  p r a k t i s c h  n u r  G=-Zellen ausgewer t e t  wor-  
den. We i t e r e  Versuche  m i t  a n d e r e n  ZeI lzykluss tad ien  
s ind wfinschenswer t ,  zumal  eine m i t  den  Ze l lzyk luss tad ien  
kor re l i e rbare  Ver te i lungsSmderung yon  Meta l l ionen  in 

Zellen nachgewiesen  wurde% Sol l ten ausse rdem in v ivo  
U n t e r s u c h u n g e n  m i t  K n o c h e n m a r k s z e l l e n  u n d  L y m p h o -  
z y t e n  die in  v i t ro  Be fu n d e  m i t  D T P A  bes t~ t igen ,  d a n n  
k 6 n n t e n  b e i m  p r a k t i s c h e n  E i n s a t z  genet ische  B e d e n k e n  
entkr~tf te t  we rden  s. 

Sumncary. The  inf luence  of D T P A  on t h e  c h r o m o s o m e  
a b e r r a t i o n  r a t e  of Chinese h a m s t e r  cells in cu l ture  was 
s tudied.  No increase  of t h e  a b e r r a t i o n  r a t e  was  obse rved  
a f t e r  t r e a t m e n t  w i t h  10-2 a n d  10 -aM concen t ra t ions .  
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Muntjac Chromosomes: A New Karyotype for Muntiacus munt]ak 

The  e v o l u t i o n a r y  h i s to ry  of t h e  pri lrf i t ive m u n t j a c  deer  
(Munt iac inae)  a n d  k a r y o t y p e s  of two species of t i le genus  
Muntiacus h a v e  been  descr ibed 1. The  t a x o n o m y  of Mun- 
tiacus is no t  complex,  only  5 species be ing  l i s ted  b y  ELLER- 
MAN a n d  MORRISON-SCOTT ~. This  s t u d y  is conce rned  w i t h  
Muntiacus munt]ak, c o m m o n l y  called I n d i a n  m u n t j a c ,  of 
wh ich  t he re  are 8 subspecies  l i s ted  2. 

P rev ious  c h r o m o s o m e  ana lyses  on 11//. mu~t]ak t were 
pe r fo rmed  on offspr ing of s tock  c a p t u r e d  in Assam. These  
an ima l s  are considered,  on  t he  basis  of geographica l  range,  
to  be  M. m~1~a,k vaginalis. The  dip lo id  n u m b e r  of chro- 
mosomes  is 7 in  t he  male  a n d  6 in t he  female ;  b o t h  sexes 
ca r ry  an  X to a u t o s o m e  t r ans loca t ion ,  

Chromosome  ana lys i s  ha s  now been  done  on  a female  
m u n t j a c  c a p t u r e d  nea r  K u a l a  L u m p u r ,  Malaysia ,  a n d  
cons idered  on  t h e  basis  of geographic  r ange  to  be  Mun-  
tiacus rnuntjak munt/ak. P r e p a r a t i o n s  were m a d e  f rom a 
f ib rob la s t  cu l tu re  g rown f rom skin  exp l an t s  cu l tu red  in 
McCoy's  5A (modified) m e d i u m  enr iched  w i th  20% fe ta l  
calf  serum, This  a n i m a l  has  a diploid  n u m b e r  of 8 (Figure 
1) w i t h  an  X to  a u t o s o m e  t r a n s l o c a t i o n  conf i rmed  b y  t h e  
use of a u t o r a d i o g r a p h y .  A dip lo id  n u m b e r  of 9 would  be  
expec ted  in t h e  male  of th i s  subspecies.  A k a r y o t y p e  of 
M. ~nu~t/ak vaginalis shows in F igure  2. In  M. m~nl/ak 
ncuntjak t h e  No. 1 pa i r  of large me tacen t r i c s  f o u n d  in 
M. m. vaginalis is rep laced  b y  a pa i r  of large s u b m e t a c e n -  
t r ics  and  a pa i r  of acrocentr ics .  The  X chromosome,  ex- 
clusive of t he  au to some  to  which  i t  is fused, equals  9.17 i 

0 .86% b y  we igh t  of t h e  hap lo id  complemen t ,  as deter -  
m ined  b y  t h e  p h o t o  c u t o u t  m e t h o d  a. Th i s  va lue  is s imi la r  
to  t h a t  of t h e  I n d i a n  a n i m a l  r epo r t ed  p rev ious ly  to be  
9.3~/o 1. 

D N A  va lues  h a v e  been  d e t e r m i n e d  on  t h e  female  f rom 
Malays ia  a n d  on  1 male  M. m, vaginalis. D e t e r m i n a t i o n s  
were m a d e  on 35 Feu lgen  s t a i n ed  f ib rob las t s  an d  com- 
p a r e d  to  35 h u m a n  l y m p h o c y t e s  ana lyzed  s i m u l t a n e o u s l y  
as controls .  M e a s u r e m e n t s  were m a d e  w i t h  a Deeley In-  
t e g r a t i n g  Microdens i tomete r .  D N A  va lue  for  t h e  M.  
muntjah vaginalis was 0.724~=0.012, for t h e  M. muntjak 
rnunt/ah was 0 . 9 4 8 ~ 0 . 0 2 9  an d  for two spec imens  of M.  
reevesi was 0 . 8 9 4 •  of t h e  h u m a n  value.  

K a r y o t y p e  evo lu t ion  an d  c h r o m o s o m e  homology  are 
i n t r i gu ing  p r o b l e m s  in t h e  m u n t j a e s .  T h e  Chinese or 
Reev e ' s  m u n t j a c  (M. reevesi) h as  a diploid  n u m b e r  of 46 
a n d  al l  t h e  au tosomes  are ac rocen t r ic  4. N e i t h e r  evo lu t ion  
of t i le  k a r y o t y p e  of M. munl/ak f rom t h a t  of M. reevesi, 
or vice  versa,  no r  t h e  k a r y o t y p e  of a c o m m o n  ances to r  
can  be  easi ly imagined .  T r a n s i t i o n  of k a r y o t y p e s  f rom t h a t  

1 D. H. WURST~R and X. BENIRSCttKE, Science 768, 1364 (1970). 
J. R. ELLERMA~ and T. C. S. MORRISON-ScoTT, Checklist o/ 
Palaearctic and Indian Mammals (Tonbridge, Kent, England 1951). 
D, H. WURSTER, J. R. SNAPPER, K. BENIRSC~KE, Cytogenetics 70, 
153 (1971). 
D. H. WIJRSTER and K. BE~IRSCHKE, Cytologia 32, 273 (1967). 

Fig, 1. Karyotype of Muntiacus munt]at~ mun- 
~/ah. • 1600. 


